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MICROCOMPUTER FLIGHT SIMULATOR 
VERSION 2.0 


The following discussion describes the basic operation of the MICROCOMPUTER 
FLIGHT SIMULATOR which appeared in the book SIMULATION, Programming Techniques 
Volume 2, published by BYTE Publications, copyright 1979. In the section entitled 
"Simulation of Flight", the program is treated in great detail,. including flow 
charts, derivation of the simulation equations, as well as considerable 
explanation of the characteristics by way of example. This document is meant to 
Supply only the information required to actually exercise the Simulation using 
console commands. 

The first user response reqired is whether or not instructions are desired. As 
in most cases, the prompts are self-explanatory. Thus we will concentrate only on. 
those inputs which may be a little confusing. The first set of inputs-which `` 
require some explanation are the "flight characteristics" section. Here the user 
defines the basic operational properties of the aircraft via a set of parameters. 
The first is the plane mass in tons (English units). The second is the fuel load, 
also in tons. The third is the thrust fraction, which means the thrust (push/pull) 
as a fraction of the plane's mass. Thus a one ton plane having a thrust of .3 
would have 600 pounds push/pull (eg., the propeller would exert a force of. 600 
pounds on the plane). The fourth parameter is the maximum plane speed in knots. 
This refers to the level (neither ascending or descending) flight speed under full 
throttle. The fifth parameter is the glide angle. This is the minimum angle of 
glide if the engine is off (thrust=0) and the flight speed is near stall. The 
angle is in degrees. The sixth input is the time increment in seconds. The 
relevance of the number is simple. If the take-off option is chosen, then this is 
the time step between commands. However, once in the air, as will be discussed 
Shortly, the time increment can be changed whenever you are in the command mode. 

A suggested set of flight characteristics parameters is: | 

Plane mass- one ton 

Fuel mass- 0.3 tons 

Thrust fraction- .3 

Maximum speed- 180 knots 

Glide angle- 11 degrees 

Time increment- 3 seconds | 

One of two flight modes may be initially chosen: take-off and, in-tbgzair 
flight. In the take-off mode, there are three requested inputs every command time 
increment. They are thrust, flaps and elevator angle. The thrust input must be ~ 
between -1 and +1. This is the fraction of maximum power which is to be applied. A 
1 means full power; a 0, no power. Note that the thrust can be reversed for 
braking. The flaps input refers to the desired flap angle, which must be between 0 
and 45 degrees. Full flaps is 45 degrees. A high flap angle increases lift, | | 
reduces the stall speed and increases the drag. The third input, elevator angle, 
effectively changes the angle of attack and affects the lift and attitude. For 
example, if during level flight the elevator angle is increased, the nose of the 
plane will rise relative to the horizon, and the plane will begin to climb. The ` 
normal range of elevator control is -20 to +20 degrees. Remember, the plus 
direction tends to pull the nose of the plane up. | 


DO YOU WISH INSTRUCTIONS? (Y/N): ?H 
(Y/N): N = 

DO YOU WISH TO FLY (TYPE F) 

OR TAKE-OFF (TYPE T):?F 

INPUT THE FOLLOWING PARAMETERS: 
MASS (TONS): ?1 

FUEL (TONS): 2.3 

THRUST FRACTION: 2.3 

MAXIMUM SPEED (KNOTS): 72180 
GLIDE ANGLE (DEGREES):?11 

TIME INCREMENT (SECONDS) :23 


READY FOR FLIGHT 


РРРРРРРРРРРРРРРРРРРРРРРРРУРУРТТТУ 


ALT.: 15832 FEET 
SPEED: 135 KNOTS 

STALL SPEED: 56 KNOTS 
ENGINE TEMP: 280 DEG 
FUEL 598 LBS. 

FLAPS: 0 DEGREES 

TRIM: 210 5 
THRUST: .3 

BANK: 0 DEGREES 

ATTACK ANGLE: 0 5 
HORIZON: 0 DEGREES 
HEADING OFF EAST: 45 DEG. 
LANDING GEAR: UP 

FLIGHT TIME: .05 MIN. 
CONTINUE?Y 


CONTROL TOWER MESSAGE 

± # × # # # # # # ¥ × × × # # × # ¥ KHK HK KH #%# × × ¥ ¥ × × × × 
RANGE: 50 MILES 

CLIMB RATE: 0 FEET/SEC 

POSITION OFF RUNWAY: 135 DEG. 
WIND DIRECTION: 45 DEG. 

WIND SPEED: 0 KNOTS 

CONTINUE?Y. 


COCKPIT CONTROLS 
HEHEHE HERRERA RRR EE EKER EE HERE EEX 


COCKPIT CONTROL LETTER:?T. 
CONTROL VALUE:?0 


COCKPIT CONTROL LETTER: ?7E. 
CONTROL VALUE: ?+4 


COCKPIT CONTROL LETTER:2C 
# # # # # × × # × × % # × × × × × × × × × × × ×% × × × × × × ¥ ¥ 


ALT.: 15834 FEET 

SPEED: 124 KNOTS 

. STALL SPEED: 62 KNOTS 
ENGINE TEMP: 170 DEG 
FUEL 598 LBS. 

FLAPS: 0 DEGREES 

TRIM: -10 DEGREES 
THRUST: 0 

BANK: 0 DEGREES 

ATTACK ANGLE: -3 DEGREES 
HORIZON: -3.3 DEGREES 
HEADING OFF EAST: 45 DEG. 
LANDING GEAR: UP 

FLIGHT TIME: .1 MIN. 
CONTINUE?Y¥ 


— This is another example in which the instruct- 
ions option was not chosen. Observe the input 
error check and re-try. 

— The "flight"! option is chosen. 


— This is the parameter input which is referred 
to elsewhere in the documentation. 


— The thrust fraction terminolgy may cause some 
confusion, As used here, it represents the 
the maximum engine ''pull''. During the flight 
it refers to the portion of this power which 
is to be applied. 


— Below the stall speed, lift rapidly decreases. 
If the engine overheats, it will shut down. 


— This parameter can be set by the pilot. Some 


experimentation will be required to 
arrive at a value which allows neutral 
flight. 


| 


Perhaps the most important variable. 
— Direction of the plane's flight path. 


— Range is relative to the west end of the runway. 


一 Again relative to that end of the runway. 
— Relative to east. 
— Speed is rounded to nearest knot. 


— The general sequence is a control letter 
followed by a control value, except for the 
"c! (continue) control, 


— An illegal control letter will be accepted, 
but no action will be taken. However, a con- 
trol value will also be required for bookeep- 
ing. | 


一 Note the changes in the flight conditions 
due to the 3 second time interval. 


_— The changes shown are extreme as the engine 


was shut down while traveling relatively 
fast. Rapid deceleration is apparent. 


The examples shown were obtained by running the North Star 
version of the MICROCOMPUTER FLIGHT SIMULATOR. The TRS-80 
display is very similar. The PET 2001-8, being limited їп 
memory size, required alterations which resulted in re- 

moval of the instructions option, as well as a few non- 
essential features. Otherwise, the simulation is very similar 
to the full North Star version. 


THERE ARE TWO POSSIBLE INITIAL 
FLIGHT CONDITIONS; ONE WITH 
PLANE 50 MILES FROM THE 
AIRPORT AT AN ALTITUDE OF 
SEVEN MILES, AND THE OTHER WITH 
THE PLANE ON THE RUNWAY. THE 
USER SUPPLIES THE FOLLOWING 
CONSTANTS: 

#MASS OF THE PLANE 

*#THRUST AS A FRACTION 

OF THE PLANE WEIGHT 

*MAX. LEVEL FLIGHT SPEED 

*GLIDE ANGLE AT STALL 

#ELEVATOR COEF. (NOSE) 

*TIME INCREMENT | 


THERE ARE TWO MESSAGE SETS. 
ONE IS A COCKPIT DISPLAY WHICH 
IS SELF-EXPLANATORY. THE OTHER 
IS A CONTROL TOWER MESSAGE 
GIVING RANGE, DESCENT RATE AND 
POSITION RELATIVE TO THE RUNWAY. 
THE FLIGHT CONTROL FUNCTIONS ARE: 
C=CONTINUE WITH SAME 
T=FRACTION OF MAX THRUST 
B=BANK ANGLE IN DEGREES 
E=ELEVATOR (DEGREES) 
F=FLAPS (0 TO 45 DEG.) 
R=TRIM (DEGREES) 
G=LANDING GEAR (0 UP/1 DN) 
S=NEW TIME INCREMENT 


IT IS SUGGESTED THAT THE TAKE- 
OFF OPTION BE FIRST CHOSEN FOR 
EXPERIENCE. A GOOD STARTING 
TIME INCREMENT IS THREE 
SECONDS. A PRACTICAL SET OF 
PARAMETERS FOR A SMALL PLANE 
MIGHT BE: WEIGHT, ONE TON; 
FUEL, 0.3 TONS; THRUST, 0.3; 
MAXIMUM SPEED, 180 KNOTS; GLIDE 
ANGLE, 11 DEGREES. 


GOOD LUCK 


Notes which are included in the unabridged versions 
of the MICROCOMPUTER FLIGHT SIMULATOR, 
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